Journal of Public Health: From Theory to Practice (2023) 31:99-113
https://doi.org/10.1007/510389-020-01427-4

REVIEW ARTICLE ;.)

Check for
updates

A systematic review of factors leading to occupational
injuries and fatalities

Joana Eva Dodoo "' - Hosam Al-Samarraie®>

Received: 24 May 2020 / Accepted: 17 November 2020 / Published online: 7 January 2021
© Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract

Purpose The burden of health and safety related issues emanating from the modern workplace is overwhelming. Although the
prevailing statistics found in the literature show that victims of workplace fatalities and injuries are higher in developing countries
and transition economies, there is a very limited understanding of the causal factors that may correspond to the continuous
increase in the occupational exposure of employees to various fatalities and injuries. The purpose of this study was to review the
literature on occupational safety of workers with the objective of highlighting the major causal factors of workplace injuries and
fatalities from a multi-regional perspective, particularly on job-contexts with highest safety and health related hazards.
Methodology A systematic review of the literature was conducted on 73 empirical studies in the regions of Europe, Africa, the
Middle East, Asia, Australia, and the Americas (the US & Canada).

Findings The results showed that the highest number of injuries and fatalities were mostly found in the construction industry. It
further emerged that most of the studies were centered in developing countries within Africa and Asia. Other results and
recommendations were discussed for each region.

Value The findings from this study have the potential to expose the regional dynamics in relation to safety in the workplace. This

study also addresses the main areas of concern for stakeholders to promote organizational development and safety culture.

Keywords Occupational safety - Work injuries and fatalities - Unsafe behavior - Organizational factors

Introduction

The extent of human engagement in various occupations has
led to a rise in varying degrees of injuries and fatalities across
both developed and developing nations. The migration of
some industrial undertakings, in particular the manufacturing
from higher-income countries to low-and-middle income
countries, has intensified exposure to hazardous chemicals
(Sorensen et al. 2017), and increased risks to occupational
injuries and varying health impairment among workers.
According to a report commissioned by the international labor
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organization (ILO), it is estimated that about 2.78 million
deaths (Takala et al. 2017), 313 million non-fatal accident
and 160 million work-related diseases occur in the workplace
globally. The burden of health and safety related issues ema-
nating from the modern workplace is overwhelming. It is es-
timated that about 10,000,000 occupational injuries occur an-
nually in China (Liu et al. 2015). In the United States, thou-
sands of death and disability cases occur due to occupational
accidents annually (Christian et al. 2009). The International
Labor Organization avers that most workers are at risk of
various work-related injuries, fatalities, and various health
challenges. For example, health issues such as pneumoconio-
sis, musculoskeletal disorders, and mental issues are wide-
spread (Mrema et al. 2015).

Occupational injuries and fatalities have both social and
economic costs on a nation as a whole. The economic costs
of work-related injuries, fatalities, and illness have triggered a
number of concerns from scholars and practitioners to the
study of workplace safety (Christian et al. 2009; Friend and
Kohn 2014). The majority of previous research studies have
focused on accident causing mechanisms and unsafe worker
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behaviors (Frese and Keith 2015; Liu et al. 2016; Reason
2005; Wirth et al. 2017) in order to explain various work-
related injuries and fatalities. Despite this, no clear picture
has emerged to show how certain factors of unsafe worker
behaviors can contribute to injuries and fatalities in a job spe-
cific context such as construction, healthcare, energy, and oth-
er domains.

Most countries and industries face a common challenge of
managing safety and health of workers. This can be attributed
to the fact that most work related accidents and fatalities have
an immediate effect on workers which require efficient safety
management practices to curb them (Fugas et al. 2012; Takala
et al. 2014). As such, producing knowledge that highlights
areas of concern can be a key for ensuring effective safety
management practices. Many researchers have dwelt on safety
climate measures as a means of modeling safety behavior of
workers (Fogarty et al. 2017; Neal and Griffin 2002, 2006;
Sullman et al. 2017; Zohar 2010; Zohar and Luria 2005). In
addition, safety-maturity models have been utilized in high-
hazard industries in an attempt to reduce certain work-related
injuries and fatalities (Foster and Hoult 2013; Hudson 2007,
Parker et al. 2006). Most previous studies on occupational
safety and health were successful in reducing workplace inci-
dents through systems re-engineering and organizational safe-
ty culture modifications. However, work-related injuries and
fatalities continue to occur in various workplaces. This war-
rants a detailed examination of specific factors influencing the
recurring cases of occupational injuries and fatalities.

Although previous systematic reviews have attempted to
describe associated factors of workplace-related injuries and
fatalities, very few studies provided a comprehensive review
with focus on varied jobs in a region-specific context. For
example, Manu et al. (2012) provided important guidelines
for identifying accident trajectories in the construction in-
dustry. In addition, Khanzode et al. (2012) mapped out an
accident causation model and series of events that may con-
tribute to workplace accidents. However, there is a need for
further review that expands insight to cover causal factors
specific to different industries across regions. Thus, we are
of the view that understanding the contextual factors that
leads to injuries and fatalities in a specific region is very
critical in the drive toward the reduction/elimination of
workplace injuries and fatalities. With this in mind, the
current study aims to review previous studies on injuries
and fatalities in the workplace with the objective of
highlighting the major factors in a region-specific manner,
particularly on job-contexts with the highest safety and
health related hazards. It is assumed that outcomes from
this review will expose the regional dynamics in relation
to safety in the workplace, as well as underscore the critical
areas for concern by stakeholders. Hence, this study seeks
to describe the causal factors of injuries and fatalities in the
workplace from a multi-regional perspective.
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Our review was guided by one research question: “What
are the key factors leading to workplace injuries and fatalities
in a region-specific context?” To answer this question, we
used search and data extraction strategies similar to those of
previous reviews (e.g., Lamontagne et al. 2007; Schultz and
Edington 2007). The review of major injuries and fatalities
was classified to cover regions of Europe, Africa, the Middle
East, Asia, Australia, and the Americas(the US & Canada).
The reason for this classification is because of differences in
work conditions, technologies, local circumstances, and qual-
ity or presence of supervisions. Furthermore, categorizing in-
juries and fatalities factors across these regions may reveal
important differences and clues to the organizational role into
which the practice of certain safety policies and awareness
may grow. In addition, differences in safety practices to re-
duce the risk of injuries and fatalities are of concern to workers
and employees.

Method

We conducted a systematic review of empirical studies on
factors influencing occupational injuries and fatalities among
workers within the domain of occupational safety and health
research. Previous studies that employed both primary (origi-
nal/empirical) and secondary data (Searcy and Mentzer 2003),
published in peer-reviewed journals and conference proceed-
ings, were considered for selection. To ensure that the existing
body of knowledge about factors that influence injuries and
fatalities were carefully identified for further evaluation, we
followed well-established frameworks for conducting review
studies (Fisch and Block 2018; Moher et al. 2009).

Search strategy and data source

A comprehensive search of electronic databases was per-
formed to identify relevant articles. For this study, we selected
the following keywords for the search: “factors” OR “causes”
AND “influence” AND “injuries” OR “fatalities” OR “inci-
dents” OR “accidents” AND “workplace” OR, “employee’s
safety” AND “behavior,” OR “organizational safety AND in-
juries” OR, “factors influencing workers’/employees’ safety,”
and “safety factors in job.” These keywords were entered into
prominent academic databases, including Google Scholar,
Scopus, Web of Science, Elsevier, ProQuest, Emerald, and
Springer. The databases were searched for citations with no
starting date limitation.

Inclusion criteria
The following boundary conditions guided the search strategy

and inclusion of previous studies for this review: (a) only
empirical peer reviewed research on factors influencing
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injuries and fatalities among workers; (b) papers published in
English; and (c) published papers from 1998 to 2020. Some of
the papers were more central and useful than others. Our initial
search led to the identification of 1500 studies. We screened
these papers for potential duplicates. All titles and abstracts
similar or related to the search keywords were screened and
included for further evaluation. The screening of titles and
abstracts yielded 300 studies that were found to meet the eli-
gibility criteria for further evaluation. The evaluation of the
studies was conducted bearing in mind the objective and the
methodological paradigm adopted in this study. After the ex-
clusion of duplicates, 250 full-text eligible articles were
reviewed. Systematic review papers, meta-analysis studies,
theoretical and conceptual articles, and non-peer reviewed re-
search reports were excluded from this review. Some studies
dealing with unspecified work conditions as well as not typi-
cally studied certain safety aspects were also excluded.
Consequently, 73 peer reviewed empirical studies were iden-
tified and used in this review (see Fig. 1).

Assessment protocol

The 73 studies were carefully reviewed to identify the factors
that influence injuries and fatalities among workers in differ-
ent workplace settings. Two reviewers were asked to code
each paper on the basis of originality, methodological

Fig. 1 The PRISMA flow

soundness, the interpretation of the results, and their relevance
to this review. They then met to discuss and to reach an agree-
ment on any differences in coding. The interrater agreement
(using intra-class correlation coefficient and its 95% confi-
dence interval) between the experts was assessed. The overall
quality of the 73 studies was scored from 1 to 3, low-high)
based on: (1) appropriateness of the method, (2) relevance to
focus of this review, and (3) whether the findings are credible
and valid. We measured the weight of each study by summing
scores on each of the three dimensions. The inter-rater reliabil-
ity (r) for the three dimensions between the two experts ranged
from 0.83 to 0.91.

Due to the heterogeneity of the 73 studies (e.g., job con-
texts, workplace settings, and safety measures), we agreed to
code the factors identified according to countries and job con-
texts (e.g., healthcare, mining, manufacturing, construction,
corporate, energy, and agriculture). A further synthesis of
the identified job-contexts was performed to classify similar
jobs into one job-domain. For example, studies based on oil
and gas, petroleum drilling, and electricity generation plants
were classified as energy industry. This was based on the
description of Sovacool and Mukherjee (2011) who reported
that the energy sector may include electricity supply, nuclear
power, oil, and gas. Studies based on production of goods and
services (e.g., home-based enterprises, wood-workers, arti-
sans, welders, sprayers, mechanics, and rural transport
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services) on small-scale were categorized as small and
medium-sized enterprises (SMEs). This was based on the
International Labor Organization’s (ILO) description of such
entrepreneurial undertakings, as cited in Dodoo and Al-
Samarraie (2019). Further, we classified studies that dealt with
banking, media houses, and administrative jobs as corporate
sector. The foregoing process enabled us to identify multi-
regional factors that were associated with injuries and fatalities
in different workplace settings.

Results

In order to identify the key factors contributing to workplace
injuries and fatalities and their relative outcomes, we catego-
rized the findings based on the context domains and regions
(see Table 1). The regional categorization includes: Europe
(15%), Africa (31.5%), the Middle East (8.2%), Asia
(27.4%), Australia (4%), and the Americas (the US &
Canada) (13.8%). Figure 2 provides an illustration of the dis-
tribution of previous studies on factors leading to occupational
injuries and fatalities across countries.

Europe

In Europe, we reviewed previous studies in an attempt to
identify causes of injuries and fatalities in the workplace from
countries such as the United Kingdom, Spain, Italy, Ireland,
Sweden, Netherland, Norway, and Denmark. The study found
a substantial number of empirical studies in the healthcare
sector and manufacturing industry, followed by construction
industry, corporate sector, and the petrochemical industry. It
was inferred from the previous studies that the leading con-
tributory factors of healthcare-related injuries were mostly in-
duced by the work environment and emotional state of
workers. Factors such as violence and abuse from patients
(Angland et al. 2014; Ramacciati et al. 2015) were mostly
experienced by nurses, particularly those working in the triage
areas, stress from high job demand and job insecurity
(Bronkhorst 2015). These factors negatively influenced the
emotional and mental state of workers by making them feel
vulnerable. By implication, it appears that there is a need for
concrete measures to address the environmental factors such
as long waiting time. Andersen et al. (2019) investigated back
injury risk factors among healthcare workers. The authors
found that certain causal factors experienced by workers can
be due to patient transfer and lack of psychosocial support.
However, lack of critical assistive devices (e.g., sliding sheets,
intelligent beds, walking aids, and ceiling lifts) and poor task
coordination among co-workers may also contribute to
workers’ back-injury cases.

Furthermore, our review of studies on the manufacturing
industry revealed that factors related to safety culture can be
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the main causes of injuries and fatalities among workers.
According to Nordl6f et al. (2015), practices such as constant
tradeoffs, non-compliance with safety procedure, risky co-
worker behaviors and low management commitment to safety
were identified as factors that potentially led to injuries among
workers. This was mostly attributed to work-related pressure
such as meeting targets and deadlines. We also found that the
storage of equipment and materials in unsuitable areas and
prolonged work hours can potentially affect the safety and
health of workers. This practice was largely blamed on the
lack of adequate working space, poor monitoring/supervision,
and lack of understanding the associated risks of behavior
(Baldissone et al. 2019). Due to extended periods of work
and non-compliance of working cycle, workers are forced to
work in non-ergonomic positions that contribute to injuries
and other health impairments.

Our review of previous studies on the construction industry
showed the role of risk-taking behaviors and lapses with safe-
ty supervision in increasing injuries and fatalities among
workers. The majority of injury and fatality cases were also
found to be attributed to workers’ low perceptions of risk and
its consequences. This includes aspects such as driving with
obstructed visibility, unnecessary risk-taking, non-use of safe-
ty equipment, staying in danger zone, skipping a phase in the
sequence of operation, and lack of communication between
co-workers (Bohm and Harris 2010; Winge et al. 2019). In
addition, our review showed that the lack of appropriate skills
for handling machines and lapses with supervision (e.g., in-
ability of control unsafe conditions and actions) can result in
unsafe practices that potentially induced injuries among
workers (Winge et al. 2019).

Within the corporate sector, most of the previous studies
emphasized the role of stress, mental strain, and work pressure
in increasing injuries and various health risks among workers
(Carter et al. 2013). The corporate sector is often perceived as
a risk-free environment in relation to direct injuries resulting
from a job. However, workers in this sector experience vari-
ous psychosocial conditions such as stress, musculoskeletal
disorders, and other health risks, which often manifest after
a long period of time. We found that work pressure and work-
load can force employees to work in non-ergonomic condi-
tions. In addition, insufficient break to refresh and long work-
ing hours were found to contribute almost equally to physical,
mental, and emotional exhaustion among workers. We are of
the view that more attention could be placed on informing
management and workers about the hazards associated with
the job, its effects on their safety and health, and the need for
comprehensive measures to mitigate these hazards.

In the energy industry, previous studies (Kvalheim and
Dahl 2016) have attributed work pressure as the major factor
that led to injuries and fatalities among workers. In the mining
industry, the literature showed that factors such as non-
compliance safety procedures and non-use of personal
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Table 1 Factors leading to occupational injuries and fatalities according to region
Dimensions/  Europe Africa Middle east Asia Australia The Americas (the
regions US & Canada)
Construction  Driving with Mechanical hazards, Removing safety ~ Non-use of personal ~N/A Organizational
industry obstructed being hit by falling guards, using protective pressures,
visibility by load,  objects and falls machines for equipment (PPE), schedule
unnecessary risk from height, long irregular improper lifting or delays,
taking, mistakes, working hours, purposes, using handling of smoking, use of
violating safety negligence by improper or materials, keeping cocaine and
procedures, management, lack of  defected sharp objects in marijuana,
taking shortcuts, health and safety equipment, dangerous obesity,
wrong use of awareness, and threat ~ improper locations, over drinking,
equipment, to be fired, working habits, confidence, lack of multiple jobs,
working at height  alcoholism, driving heavy management and long
without adequate smoking, aging trucks too fast, support, working hours
safeguarding, workers, insufficient ignoring to use of ~ management
staying in danger  break regimes safety harness, pressure, unsafe
zone, lack of and walking on co-worker
requisite skills an unsafe behavior, stress,
for operating surface/platform inappropriate
machinery, at height safety equipment,
inexperienced work overload,
workers, lapses lack of feedback,
in safety poor physical
supervision environment, poor
safety
conscientiousness,
and inadequate
safety supervision,
lack of
experienced and
trained workforce,
workplace
ostracism,
psychological
detachment, and
emotional
exhaustion
Healthcare Violence and Long working hours, ~ Lack of security Non-use of gloves Cognitive Unsafe workplace,
sector aggression, recapping needles measures and and poor hand saturation, high workload,
verbal abuse, and non-use of knowledge in washing habits, professional unrealistic work
work pressure, gloves, contact with care giving carelessness, loneliness, fear expectations,
and job potentially infectious mistakes in data of making errors,  and lack of
insecurity, lack body fluids, glove entry, and rostering system,  management
of assistive breakage, high non-compliance demands of shift support
devices (sliding psychological with procedure work, sleep
sheets, intelligent demand, deprivation,
beds, and ceiling musculoskeletal fatigue, poor
lifts), and poor disorders, sleeping organizational
task disorders, high use of climate, distress
collaboration analgesics, and low morale
hypnotics, and
sedatives
Manufacturing  Acceptance of risks, Work stress, non-use of Negative social Work stress and N/A N/A

industry

use of shortcuts
on the job, risky
behaviors of
co-workers,
stress, low
commitment to
safety,
inadequate staff,
and constant
trade-offs

PPE, consuming
alcohol during
working hours,
exposure to
excessive noise,
fumes, dusts, hazards
from old and rusty
machines

relationship

pressure, over-
confidence, lack of
concentration, lack
of training and
supervision for
new workers
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Table 1 (continued)

Dimensions/ Europe Africa Middle east Asia Australia The Americas (the
regions US & Canada)
between
productivity and
safety, storing
equipment and
materials in
unsuitable areas,
and
non-compliance
with working
cycle
Mining Equipment misuse, Non-use of protective ~ N/A Poor lighting levels, Inadequate N/A
industry non-use of PPE, clothing, long small working operational
and not adhering working hours, space, ventilation leadership
to safety falling rocks, and humid levels, support, design
procedures suffocation, lack of resourcesto  of equipment
explosion, exposure detect or deal with and controls,
to harmful fire, ignoring poor ambience,
chemicals, exposure safety exposure to
to excessive noise, threats/alerts, lack toxins, adverse
tradeoffs, of emergency mental states of
exhaustion, response plan, lack  operators,
decreased attention of strict communication
and concentration, enforcement of and coordination
inadequate PPE, lack hazard prevention issues
of knowledge about measures, illegal
risk associated with operations of
mercury use, and miners, inadequate
non-compliant with safety knowledge,
safety standards, serious habitual
lapses with violations and
supervision, job unsafe
dissatisfaction, psychologies,
stress, and drug use mental fatigue,
poor vigilance,
decision-making
errors, poor fitness
for duty, and
unsafe leadership
Energy Work pressure N/A Awkward posture, Human negligence, N/A N/A
industry inappropriate or tradeoffs, and
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non-use of PPE, structural
dangerous deficiencies
driving, and lack

of knowledge

about safety

procedures, poor
direct safety
management,
perceptions
about
inconveniences
with PPE, work
overload,
inadequate skills
and training,
compromises
with safety
procedures,
condescending
safety

supervision and
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Table 1 (continued)

Dimensions/ Europe Africa Middle east Asia Australia The Americas (the
regions US & Canada)
bullying,
underestimation
of hazards,
unsafe work
condition, unsafe
psychological
environment
Agriculture N/A N/A N/A Health impairment, ~ N/A Health
stress, improper impairment,
handling of multiple
equipment, engagements
interrupted sleep, with other
alcohol farms,
consumption, and hand/arm
daytime sleepiness contact with
alkalis/acid or
glues, and high
hours of work
per season
Corporate Mental fatigue, Sedentary habits, as N/A Stress, incongruent ~ N/A N/A
sector physical well as poor dietary roles, verbal abuse
tiredness, work habits from superior, long
pressure and working hours and
intensity heavy workload
SMEs N/A Long working hours,  N/A N/A N/A Work-safety
ignoring road safety tension, high
rules, over job demand,
confidence/- and exposure to
negligences poor chemicals
working
environment, lack of
management

commitment to
safety, low or less
use of PPE, exposure
to hazardous
chemicals, poor
hygiene, excessive
noise levels, use of
hazardous hand
tools, lack of
awareness of health
and safety standards

protective clothing (Sanmiquel et al. 2010) were the main
unsafe practices that led to injuries among workers. In sum,
the efficacy of any safety and health system should rest largely
on individual workers. Therefore, sensitizing workers, espe-
cially those in the construction, manufacturing, mining, and
energy on cue-recognition of hazards and empowering them
to report incidents, is the way forward.

Africa

In this region, we reviewed previous studies from countries
such as Ethiopia, Morocco, Ghana, Togo, Nigeria, Kenya,

Uganda, Tanzania, Zimbabwe, and South Africa. A substan-
tial number of empirical studies was linked to the mining
industry, followed by the healthcare sector, construction,
manufacturing, SME’s, and corporate sector. Previous studies
on the mining industry showed that miners’ exposure to harm-
ful chemicals, dust, and inadequate ventilation were condi-
tions that potentially led to several health issues, particularly
respiratory disorders (Ayaaba et al. 2017). Other factors such
as non-use of protective clothing, long working hours, work
pressure (Boniface et al. 2013; Chimamise et al. 2013; Long
etal. 2015), and lack of knowledge about risks associated with
the use of harmful chemicals—particularly among artisanal and
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Fig. 2 Distribution of studies on factors leading to occupational injuries and fatalities worldwide

small and medium scale miners (Armabh et al. 2016)-were also
found to play a role in increasing injuries and accidents among
miners. However, in other previous studies excessive noise
levels in the mines (Chadambuka et al. 2013) was associated
with injuries and accidents that occur in the mining sector. In
addition, Ajith and Ghosh (2019) found that job stress and
dissatisfaction, drug usage, poor management and supervi-
sion, and poor work conditions were common triggers of ac-
cidents, injuries, and fatalities among small-scale miners.
Studies on the healthcare sector have also focused on caus-
al factors of injuries and risk of infection among healthcare
workers (Aynalem Tesfay and Dejenie Habtewold 2014;
Giurgiu et al. 2016; Nsubuga and Jaakkola 2005; Yassi et al.
2014). Some of the main factors were related to needle stick
injuries, non-use of gloves or breakage of gloves which are
believed to increase the risk of HIV infections. Some work-
related injuries were attributed to high job demands as-
sociated with healthcare provision in the sub-region.
This may be due to insufficient medical facilities and
resource constraints on the supply side against the high
demand for medical care in most countries in Africa.
Furthermore, a limited level of knowledge about occu-
pational safety and health risks among staff (e.g.,
nurses) may be another factor worth investigating. For
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this reason, more studies are still needed to reveal the
various factors that results in unsafe behavior, injuries,
and fatalities among healthcare workers to direct future
research and policy development.

Our review of the literature on the construction industry in
Africa showed that mechanical hazards, unsafe work environ-
ment, long working hours, insufficient break regimes, lack of
safety awareness, and negligence by management were
among the factors that led to injuries and fatalities among
workers (Irumba 2014; Kheni et al. 2010; Nyende-Byakika
2016). This may lead to the assumption that most of the trig-
gers of occupational hazards are induced by the work
environment and lack of management. In addition, Amissah
et al. (2019) identified individual related factors such as alco-
holism, smoking, and aging as prominent factors associated
with injuries and fatalities among construction workers. This
study is of the view that future research must focus on the role
of regulatory bodies so that employers in the construction
industry would be duty-bound to ensure the safety and health
of their workers. Meanwhile, studies on the manufacturing
industry in Africa also sought to examine the causal factors
of work-related injuries (Aderaw et al. 201 1; Kifle et al. 2014).
Factors such as non-use of personal protective clothing, expo-
sure to excessive noise, fumes, dusts, and long working hours
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were identified as conditions that induced work-related acci-
dents, injuries, and fatalities.

As for SMEs, this study identified that long working hours,
over confidence, negligence, non-adherence to regulations
(Jones et al. 2016; Olvera et al. 2016; Uzondu et al. 2019),
low or non-use of personal protective clothing, exposure to
hazardous chemicals, poor hygiene, and poor working envi-
ronments (Atombo et al. 2017; Kwame et al. 2014;
Loewenson 1998; Monney et al. 2014; Ohajinwa et al.
2017) were the main causes of injuries and fatalities among
workers. The findings showed a limited evidence regarding
the effectiveness of health and work procedures in reducing
work-related risks. This may be due to the low level of edu-
cation among SME workers. In addition, SMEs consist of a
higher level of occupational injury cases than large-scale com-
panies (Faris 2017; Nakata et al. 2000).

In the corporate sector, the study found that the sedentary
lifestyle of employees coupled with less physical activities
may contribute to workers’ health (Aidoo et al. 2015). Our
review showed that the majority of employees spend long
periods of time in the workplace. Such practice can potentially
lead to health-related issues such as cholesterol buildup, high-
blood pressure, and obesity. Research on safety and health in
this sector has been scarce but the finding calls for attention in
this job domain.

Middle East

In the Middle East region, our review revealed some factors
related to injuries and fatalities in countries such as Iran,
Turkey, and Israel. Studies were mostly found in the energy
industry, followed by the healthcare sector, manufacturing
and construction industry. The identified factors were mostly
related to ergonomic hazards, inappropriate or non-usage of
personal protective clothing, negligence, and lack of safety
awareness, which led to injuries of varying degrees and fatal-
ities (Nouri et al. 2008; Unsar and Siit 2015). In addition, the
review showed that organizational issues related to poor direct
safety management (e.g., poor safety monitoring,
condescending safety supervision and bullying, and low tol-
erance of other co-workers), work overload, poor ambience,
inadequate skills and training, and insufficient pay were the
main influencers of unsafe worker behaviors (Harsini et al.
2020). It is assumed that these factors may create an unsafe
psychological work environment that results in influencing
workers’ sense of belonging and acceptance, low morale,
and emotional exhaustion.

The literature on the construction industry in this region
revealed that injuries and fatalities were mostly due to
workers’ non-compliance of proper work procedures. For ex-
ample, using machines for irregular purposes, over speeding,
and non-usage of safety equipment (Mohammadfam et al.
2017) were identified as causes of injuries among workers.

With respect to the healthcare sector, the study found that
the conditions that led to worker injuries were due to the
general lack of knowledge in managing patients and ineffec-
tive security measures (Celebioglu et al. 2010) in the health
facilities. With regard to the manufacturing industry, injury-
causing situations were mostly linked to the drivers’ fatigue or
inattention. Our review showed the importance of social in-
fluences on consequent behaviors of workers. In particular, it
showed that negative risky relationships from co-workers in-
fluenced workers’ unsafe behavior (Peretz and Luria 2017),
thus leading to injuries and fatalities.

Asia

In Asia, we found a number of factors related to injuries and
fatalities from countries such as China, Thailand, Hong Kong,
India, Taiwan, Singapore, and Malaysia. Most previous stud-
ies in this region were performed in the construction industry,
followed by mining, healthcare, manufacturing, agriculture,
energy, and the corporate sectors. In the construction industry,
most studies were concerned about investigating aspects relat-
ed to non-usage of personal-protective clothing, over confi-
dent attitude to risks, influence of unsafe co-worker attitude,
and unsafe work environment (e.g., poor lighting and limited
space) (Aksorn and Hadikusumo 2007; Choudhry 2014; Hon
et al. 2010; Huang et al. 2016; Low et al. 2018). Other orga-
nizational factors that we identified were stress due to work
overload and inadequate supervision, lack of experience and
training, and insufficient pay (Gao et al. 2018). Another note-
worthy finding relates to the negative impact of workplace
ostracism, psychological detachment, and emotional exhaus-
tion on workers’ safety performance (Chen and Li 2020). This
finding not only emphasizes the importance of psychological
safety on workers’ behavior, it also contributes to the overall
health and well-being of workers. The findings in this region
reiterate the factors identified in Africa. This can be attributed
to the fact that most countries in Asia and Africa are striving
toward economic development status and undertaking a num-
ber of built environment projects. These have led to lapses in
the management of the safety and health of their workers.
Our review showed that poor lighting levels, ventilation
and humid levels were the causal conditions that led to injuries
among miners (Cui et al. 2013). Liu et al. (2019) and Fu et al.
(2020) in separate writings attributed injuries and fatalities to
habitual violations (e.g., improper operations of gas compre-
hensive prevention systems, illegal operations of miners, and
inadequate safety knowledge), and lack of safety culture (e.g.,
strong regulation and effective control, poor leadership, lapses
in planning and workflow). According to Bhattacharjee et al.
(2020), failures at the organizational level and poor decision
making at the individual level were the main factors of work-
place incidents in the mining industry. For example, at the
organizational level, it was found that the lack of resources
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to detect or deal with fire outburst, management priority on
production over safety, and the lack of emergency response
plan contributed to fatal mining accidents. At the individual level,
aspects related to failure at risks and hazards assessment, ignoring
safety threats and alerts were the major unsafe factors. These
reflect deficiencies in the overall safety management systems. It
raises concerns about workers capacity to fully detect potential
hazards and the agency to voice out emergent risks. For
example, Chen et al. (2019) in their study showed that poor psy-
chological states (e.g., mental fatigue, medication, and alcohol
effects) can potentially influence workers’ unsafe behavior.

Previous studies in the healthcare sector reported a signif-
icant correlation between non-compliance of glove usage and
poor hand hygiene (Ji et al. 2005) with the spread of infections
among workers and patients. Salahuddin et al. (2020) found
unsafe behavior of healthcare practitioners to be associated
with health information systems. For example, issues of care-
lessness in terms of mistakes in data entry was found to result
in clinical errors. In addition, workarounds were found to in-
fluence delay in data entry, which poses a risk of losing critical
information on patients and could lead to medication errors.
Our review also showed that non-compliance to proper pro-
cedure of logging in and off the system, the habit of copy and
paste were potential unsafe behaviors of practitioners that
could lead to errors and outdated information. Although, these
factors may not impose any direct negative effect on the
healthcare workers, it may still put the lives of patients in
danger.

Moreover, previous studies on the manufacturing sector
have reported stress, over-confidence, lack of training, and
poor supervision as the conditions that contribute to injuries
and fatalities among workers (Verma and Chaudhari 2017).
Within the energy sector, we found that organizational factors
such as structural deficiencies, pressure to meet deadlines,
disregard for climatic changes, and worker factors such as
negligence were the main causes of work-related accidents
and fatalities (Cheng et al. 2013). This is probably because
of workers’ low risk perception. Studies on agriculture have
tended to investigate aspects related to health impairment,
wrong handling of equipment, and falls risk as the main
work-related injuries (Zheng et al. 2014). Additionally, lack
of sleep or interrupted sleep was found to be associated with
certain work-related injuries (Zhu et al. 2014). On the corpo-
rate sector, stress, role ambiguity, verbal abuse, long hours of
work, and high job demand (Neelamegam and Asrafi 2010)
were identified as conditions that led to injuries and health
risks among workers.

Australia
In Australia, our review showed that factors associated with

workplace injuries and fatalities were mostly found in the
healthcare sector. Previous studies have reported that the
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potential triggers of unsafe behavior were due to emotional,
mental, and physical exhaustion (Donovan et al. 2020;
Fogarty and Mckeon 2006). The majority of healthcare
workers (especially graduate nurses) tend to experience infor-
mation overload, leading to mental exhaustion of the individ-
uals involved. In addition, the literature showed that certain
emotional distresses (e.g., loneliness) can be critical
influencers of injuries in the workplace. We also found that
demands of shift work and sleep deprivation, tiredness, and
fatigue were among the frequent factors influencing the health
of healthcare workers. From our review, it is inferred that
although these factors may not be similar for all workers, they
are still detrimental to the overall health and well-being of
healthcare workers.

In the mining sector, we found that factors related to
injuries and fatalities were mostly due to lapses in opera-
tional leadership support such as training, ergonomic fac-
tors (e.g., technological design of equipment), ambience,
physical and mental state of workers (Patterson and
Shappell 2010). We show that findings relating to the min-
ing industry are similar to the commonly experienced lim-
itations in other regions.

The Americas (the US & Canada)

In the US & Canada, previous studies in the construction
industry have examined aspects related to organizational pres-
sures, schedule delays (Han et al. 2014), and certain working
habits and ethics such as smoking, use of drugs, drinking,
multiple work engagements, and long working hours (Dong
et al. 2015) as the main factors that could lead to work-related
injuries. However, most of these behaviors are caused by in-
dividual workers and other psychological factors.
Comparatively with regions such as Europe, Africa, Asia,
and the Middle East, it could be inferred that environmental
induced hazards are fewer in the US & Canada. It is believed
that future research on unsafe behavior must deeply examine
the influence of relevant organizational and group factors on
the safety behaviors of workers. Furthermore, within the
healthcare sector, previous studies mostly investigated how
verbal and physical abuse in the workplace can result in inju-
ries (Wolf et al. 2014) and negative psychological outcomes
among workers (McCaughey et al. 2015). For example,
Merryweather et al. (2018) found that a number of slips, trips,
and falls experienced by healthcare workers—especially those
who provide homecare services—were due to patients weights,
combative patients, and hazards within the home and neigh-
borhood environment.

Additionally, a substantial number of studies on agriculture
were also found in this region. Factors such as health impair-
ment, contact with chemicals, long hours of work (Lewis et al.
1998), work pressure, and poor work environment (Arcury
et al. 2012; Seo 2005) were the key causes of injuries and
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fatalities among workers. In the context of SMEs, emotional
stress (McGonagle and Kath 2010), low safety knowledge,
and poor working conditions were found to trigger work-
related injuries and various health risks (Gutberlet et al. 2013).

Final remarks

In order to identify the key contextual issues as pertains to the
causal factors of injuries and fatalities in the workplace, we
categorized the findings into a multi-regional context. We also
clustered the findings into job contexts in their respective re-
gions, namely: construction, healthcare, manufacturing, min-
ing, energy, agriculture, corporate, and SMEs. This was for
the purpose of providing more insight into the factors associ-
ated with workplace injuries and fatalities. The findings from
this review can be useful for identifying region-specific inci-
dent trajectories based on their socio-economic development
pathways. Our review showed that most of the studies were
centered in developing countries (mostly African and Asian
countries).

The study found that work-related injuries and fatalities
were as a result of the following factors:

* In Europe, sensation seeking behaviors and non-
compliance with safety procedures were found to contrib-
ute to injuries and fatalities among workers. It was evident
that issues related to emotional and physical exhaustion
among workers, particularly those in the healthcare sector,
are worthy of attention from researchers, management,
and the policy environment.

* In Africa, injuries and fatalities were mostly caused by
work environment, organization, and individual factors.
Common environmental factors that were frequently
highlighted are: falling rocks, suffocation, explosion, ex-
posure to harmful chemicals, and exposure to excessive
noise. Organizational factors in this region were mostly
related to the lack of employer interest in the safety and
health of their workers, long working hours, management
pressure, and non-compliance with safety standards. We
also found that certain individual factors were mostly as-
sociated with workers’ non-use of protective clothing, ex-
haustion, and lack of knowledge about risk associated
with mercury use. These were evident in the construction,
mining, manufacturing, and the SME’s sectors. The find-
ings also indicated that the majority of injury and fatality-
causing circumstances were mostly found in the mining
sector.

* In the Middle East, our review showed that the major
factors that are responsible for injuries and fatalities
among workers were due to various work environment
risks and hazards. Also, organizational factors such as
management pressure and condescending safety

supervision styles were found to contribute to injury risk
behavior. Another factor that was identified in this region
was the effect of negative relationships and friendships on
workers’ unsafe behaviors. It highlights the influence of
co-workers for shaping safety performance in organiza-
tions. Therefore, workers easily violate safety procedures
when they observe other colleagues engage in the same
practices.

* In Asia, similar to the case of Africa, the major causes of
injuries and fatalities in the workplace were due to work
environmental, organizational, and individual factors. For
example, it was found that workers’ limited knowledge
about safety and health practices, intentional violation of
recommended safety practices, over confidence, poor
work environment, lack of management commitment to
safety, long working hours and job insecurity, risky be-
haviors of co-workers, and non-use of personal protective
equipment were causal factors. Interestingly, however, the
findings showed a similar trend of factors of injuries and
fatalities to those in the Middle East. Another aspect worth
noting is the issue of negative social influence on workers’
risky behavior and the lack of psychological safety.

e In Australia, our review showed that the most common
factors associated with injuries in the workplace were
due to emotional, cognitive, and physical exhaustion ex-
perienced by workers, particularly in the healthcare sector.
Although these factors do not cause injuries directly, they
still may impact negatively on the health and well-being of
workers.

* Inthe US & Canada, the study found that major causes of
injuries and fatalities were due to stress emanating from
work pressure, drug abuse, and other psychological fac-
tors. We further found violence and aggression from pa-
tients (mostly among healthcare workers). Other environ-
mental factors such as work pressure, job insecurity, and
work overload were found to significantly contribute to
the psychological and emotional disorders of workers.

Recommendations

From the above discussion, it could be inferred that the ma-
jority of the factors related to injuries and fatalities in the
workplace were mostly similar, especially in regions such as
Africa, Asia, and the Middle East. In addition, countries in
these regions are classified as transitioning economies; there-
fore, they are prone to similar economic conditions, and as a
result most employers pay less attention to the safety and
health conditions of their employees. In these three regions,
the factors that contributed to workers’ injuries and fatalities
were mostly due to poor work environment, which is also an
indication of weak enforcement of safety regulations. For
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example, in Affrica, it is recommended that state actors should
take special interest in the safety and health of the working
population and strengthen occupational safety and health in-
stitutions to oversee the implementation of safety regulations.
Reference could be made to the US’s and UK’s safety and
health administrative bodies in order to effectively guide the
implementation of indigenous institutions that will monitor
and control safety issues in the workplace. We further suggest
that employers in the region of Africa should look at more
workable scenarios for increasing workers’ safety knowledge
and safety performance. This includes improving the work
environment to reduce hazards, as well as examining how
certain behavioral and emotional factors of workers can con-
tribute to their non-compliance of safety procedures. We also
recommend that future researchers should pay more attention
to explore how changes in workers’ commitment can be the
reason for them to follow specific safety standards or vice
versa.

In the Middle East, the study recommends that state actors
may consider promoting safety awareness in the region. Also,
employers may consider strengthening safety training to in-
crease safety awareness among workers, reduce workplace
hazards, and take interest to understand the role of psychoso-
cial factors in changing workers safety-oriented behavior. It is
believed that this will enable employers to better understand
the behavior of workers and allow them to come up with
suitable solutions to address various safety-related concerns
at the workplace. The study suggests that future research may
examine ways to promote safety awareness and behavior
among workers. Practitioners should also show commitment
to safety training, as well as ensuring a sound balance between
production and safety (Kvalheim and Dahl 2016).

In the case of Asia, this study recommends that employers
should deepen safety training as well as devote resources to
ensure the reduction of hazards at the workplace. Another
noteworthy factor was the issue of unsafe psychological con-
ditions that lead workers to experience insecurity in the work-
place. Thus, it is anticipated that future studies should be ded-
icated to exploring how regulatory bodies can effectively
monitor and ensure that employers comply with safety and
health regulations. In addition, future studies should also con-
sider exploring how organizations could promote psycholog-
ical safety in the workplace.

As for Australia, the US & Canada, and Europe, it is rec-
ommended that decision makers should focus their attention
on the various emotional trauma and psychological issues em-
anating from the workplace, mainly through continuous safety
campaigns on stress management. Employers should devote
more effort to reduce job pressure on workers by regulating
working hours and reducing workload. In addition, employers
should take keen interest in issues, such as violence and ag-
gression at the workplace, and introduce proper security mea-
sures to protect workers.

@ Springer

The regional dynamics highlighted in this study are an
indication that different approaches are required in the drive
toward minimizing or eradicating work-related injuries and
fatalities. Despite these findings, we are of the view that the
state of knowledge about injury and fatality-causing condi-
tions at the workplace remains the subject of some debate.
We recommend that future research should concentrate on
other factors such as theory development, measurement of
the relationships between culture, demographic variables,
and occupational stress or workplace injuries and fatalities,
and psychological safety. In addition, we propose for a shift
in the methodological approach from the purely quantitative
based nature to include qualitative research methodologies.
This can offer an in-depth understanding of issues that go
beyond the “safety iceberg” and explore the underlying factors
that promote or hinder safety in the workplace.
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